Alterations of the fragile histidine triad gene in hepatitis C virus-associated hepatocellular carcinoma.
The present study was conducted to address whether homozygous deletion (HZD) or transcriptional alterations of the fragile histidine triad (FHIT) gene play a role in the development and progression of hepatitis C virus-associated hepatocellular carcinoma (HCC). Homozygous deletion of the FHIT gene at exons 3-9 was assessed as well as mRNA FHIT expression using reverse transcription polymerase chain reaction. The study included 23 samples of HCC, 11 on top of cirrhosis and 12 non-cirrhotic, in addition to five cases with chronic active hepatitis (CAH), as well as seven morphologically normal tissues distant to the tumor (NDT) and 10 normal liver samples from liver transplantation donors. Homozygous deletion was found in 18 of 23 HCC cases. The highest incidence of deletion was detected in exon 9 (52.0%) and the lowest in exon 7 (4.3%). Ten of the 18 cases (55.5%) showed deletion in more than one exon, eight in two exons, one in three exons and one in five exons. There was a significant association between HZD of exons 5 and 9 and HCC arising on top of cirrhosis (P = 0.041 and 0.006, respectively) as well as between exons 8 and 9 and the presence of CAH (P = 0.029 and 0.034, respectively). Aberrant FHIT transcripts were detected in 15 HCC cases (65.2%), 13 of them showed complete reduction of the mRNA transcripts and two showed abnormal bands. Sequence analysis of abnormal-sized transcripts revealed that they were generated by the fusion of exons 5 and 7 as well as exons 7 and 9. In contrast, six of the seven NDT samples tested (85.6%) showed HZD in one or more exons. None of the normal liver samples from liver transplantation donors showed any changes. The highest incidence of HZD was detected in exon 9 (five of six cases representing 83.3%) and the lowest was in exon 4 (one of six cases representing 16.7%). Four cases showed the same aberrant FHIT HZD in both NDT and matched HCC. The results of the present study indicate that the FHIT gene is a frequent target in hepatitis C virus-associated HCC and that alterations affecting this gene could be an early event in this type of neoplasm as they were detected in cirrhotic and CAH patients. However, this should be confirmed by a larger, extended study including more cases of cirrhotic and CAH patients as well as matched tumor and normal samples.